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The Paso Police Department has a shooting range for police officers to practice and master using
firearms. A shooting range is a crucial part of police officer training to ensure public safety and
correct and accurate usage of safety weapons. The construction for the shooting range began in the
spring of 2021 by Cal Poly students where they laid the foundation. I became involved to further
the progress of the shooting range by installing an electrical system. For that phase to begin, I
completed a pre-construction package that details the materials and steps for installation. The
package includes a scope of work, schematic drawings of mechanical and electrical placement,
budget, estimate, a construction schedule, and sequence. The design was created per the owner’s
request and follows state regulations with funding provided by the city of Paso Robles. The preconstruction services conducted will allow future Cal Poly Construction Management students to
safely install lighting to provide adequate conditions for police officers to train during the evening.
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How The Project Came About
Paso Robles Police Department is an essential part of maintaining public safety in Paso Robles. The
police department has a great relationship with California Polytechnic State University as the
university has worked with them in the past. The police department is lacking an adequate space for
officers to practice using firearms. Cal Poly students took the responsibility of creating a space for
officers to train and perfect their usage of safety weapons. A past group constructed the foundation for
the shooting range leaving room for more alterations and progress for future students. The department
wants to keep the shooting range a place for construction management students to apply their skills
and knowledge. While deciding on my project type, I knew that I wanted to do something that would
give back to the community and be worthwhile. In addition, I took interest in working with the police
department after seeing the past students’ final product. Knowing that I would be committing to a
project-based project for the police department, I sought out Max Lassiter to work with me in Paso
Robles. I came in contact with the Paso Robles commander, Caleb Davis, and arranged for a site visit.
The shooting range illustrated that progress was possible in many different directions as only the

foundation had been built. The officer provided us with different potential projects with electrical
installation being one of them. We decided on installing an electrical system for the shooting range
because that would allow for officers to train in the evening and increases the possible activities that
can take place. This is specifically beneficial during winter months as there are less hours of light.
This electrical system called for the design, schedule, estimate, and labor which proved possible
within 3 months. The project revealed a perfect level of difficulty and challenge to go outside of my
comfort zone because I am inexperienced with mechanics and electricity. After committing to the
project, I proposed the project to Max Lassiter who confirmed that he would join me in completing
this project.
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Figure 1: Shooting Range Foundation

Process
After determining how to enhance the shooting range, the next step was creating a scope of work. I
created a scope of work that described how Max and I would deliver power and lighting to the
shooting range. The scope detailed that the project would combine resources from Cal Poly and the
City of Paso Robles to elevate the status of the shooting range. The project would consist of preconstruction activities such as budgeting, scheduling, and designed. The scope included a summary of
how Max and I would install the electrical system. This involved determining the energy source and
the materials needed to run the electricity. Since the shooting range is in its beginning stage, it
required a portable energy source. I decided a generator would suffice as it can be removed in the
future if the police officers want a permanent energy source. Constructing a mechanical pad became
part of the scope to keep the generator away from dirt and mud and lengthen its lifespan. The scope
described that Max and I would self-perform the concrete with the materials on-site. Once completed,
the generator would attach to a breaker panel and junction box inside the seatrain through
underground conduits. The electricity delivered from the generator would supply dimmable lights
hung from six poles along the perimeter of the site. To ensure generator security, a chain link fence
would be constructed around the equipment. The electrical wiring would be conducted by Max and I
with assistance from an experienced engineer.
Once the scope was defined and agreed upon, the next step was to determine the location of the
equipment. I arranged another site visit to obtain the dimensions of the stadium and seatrain

containers. This allowed me to create accurate schematic drawings of the generator and conduit
placement. The drawings include the shooting range plan view and illustrate that the generator would
be placed 30 feet away from the containers and over dirt mound. The plan view also incorporates
where the conduits would be placed and the existing underground conduits. In addition, I created
elevation drawings of where the breaker panel, junction box, and conduits would be installed inside of
the seatrain.
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Figure 2: Seatrains

Per these drawings, I was able to develop a preliminary budget that was needed to secure funding in
line with the scope. The budget primarily consisted of material costs. The initial budget amounted to
$1,671, which is low because the police department had materials on site and access to a generator,
which would have been the most expensive item on the estimate. However, Commander Davis
expanded the budget to $2000 for contingencies. This budget was crucial for Commander Davis to
apply for funding from the city of Paso Robles to support our project.

After the budget and scope were approved by the city, Commander Davis made an alteration to the
project by supplying a different generator. The past generator was anticipated to be 10 feet wide by 8
feet long, but the new generator had dimensions of 3 feet by 2 feet wide and was 30 inches tall. The
new generator is much smaller and has a different wattage than what was accounted for. Due to this

change, this impacted the entire project. The project was intended to mobilize the week of the
Commander Davis’ alteration; however, it was delayed because the generator changed the schedule,
design, and estimate.
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Figure 3: 6500-watt Generator

Initially, we agreed that the proposed generator would be 30 feet from the seatrain and over a dirt
mound that would require trenching and site leveling. However, the dimensions of the new generator
allowed it to be directly next to the container with a smaller mechanical pad. This placement proved
more efficient for construction because it eliminated trenchwork, reduced the amount of conduit, and
the owner had a steel box to secure it. The generator wattage revealed to impact the design because
the wattage demanded for a substitution of materials. Due to the generator’s wattage, I had to
determine what kind of circuits would be best to source the shooting range, the appropriate breaker
panel size, and conduits that could properly encase the circuits. I consulted Lonny Simonian about
which circuits could source energy from the generator. The best option was a 120-volt circuit because
it can safely and efficiently deliver power from a generator of that wattage, especially if there is only
one hot wire and one ground wire. The 120-volt single phase circuit is also adequate because the
dimmable light bulbs for the poles the owner requested were only 200 watts. A 240-volt circuit is
another option, but it is more expensive and would only be necessary if more power was needed to
supply the stadium.
After establishing the circuit voltage, I sorted through a variety ampacity charts to determine the
material of the conductors and the size. I had to account for the total length of the conductors, amps
for the circuit, and temperature. I concluded that a 12 THHN gauge copper wire is required because
the stadium lights will be supplied by a 20-amp circuit and the circuit length is 475 feet. Once the
conductor size was known, I could determine the size of conduits that would encase the wires. The
conduits need to be 1 ¼ inch to hold 12-gauge wires, which is larger than the existing ¾ inch conduits
underneath the shooting range. This resulted in changing the drawings and estimate because the
necessary conduits eliminated the use of the existing and increased the amount of trenching. In
addition, the breaker panel size is dependent on the circuit voltage and generator wattage and I
calculated the size through dividing the generator wattage (6500) by the circuit (120V) which required
a minimum size of 60 amps for the breaker panel.
The impact the generator had on the project was significant because the material research and design
alterations delayed the start date of construction since the alteration was announced late. Due to the
delayed project start time, the project completion time became rushed, and mobilization would have
been premature resulting in dangerous conditions. If the project would have mobilized after the new
design, Max and I would have dealt with dangerous conditions because of our inexperience with
electrical work and lack of supervision from an electrician or professional. After discovering that the
project would be unsafe, we decided to change my scope of work to pre-construction management

services and design to account for the work completed and police department’s time. The owner was
flexible with scope change because he recognized that the scheduling delays and alterations made the
project rushed and unsafe.
Before the change of scope, I was responsible for preliminary preconstruction management services
and for assisting in electrical installation. After the change in scope, my role was to create a thorough
preconstruction package that detailed the steps for installation. Upon the package completion, Max
would have all the essential materials to deliver energy to the shooting range.

Deliverables
Once my scope was changed, I tailored the schematic drawings I made to align with the new project
details. This consisted of changing the generator location, the number of lights and where they would
be located, the locations of the junction boxes, and where the conduits were running. I also had to
account for the conduit running to the other container and integrate a light switch that turns on the
lights in both containers and a switch for the shooting range. The new drawings also convey that there
will be an outlet on the outside of the container for any extra power they need. The new drawings
include more information of where materials will be placed.

An estimate is crucial in understanding what materials required, their type, amount, and the cost of the
project. I altered the preliminary estimate to include the new materials and cost of equipment rentals.

This involved researching the most appropriate and cost-efficient materials. It also required
calculations to avoid short circuiting and to ensure the conduits are the correct size to encase the
circuits. Since the construction has a later start date, the estimate incorporates possible inflation for
when the materials are purchased and the owner can ensure there is enough funding for the project.
The estimate shows available materials such as Quikcrete to convey items that are needed but are on
site or already purchased. The equipment rental prices were found from nearby stores so the police
department does not have to purchase or order equipment. The equipment costs are low because the
police department and Cal Poly agreed to share their resources for the project. The total estimate came
out to $3479.77, which is affordable since the cost of an electrician is expensive.

Since construction did not have a chance to begin, I created a thorough schedule that included
procurement, rough-in, and completion. When creating the schedule, I ensured the project was
achievable within a 3-month period. The schedule activities estimate that the project should take over
a month to complete. The project describes 8-hour work days, five days a week which is unlikely for a
full-time student to achieve. This gives students leeway to complete the project within three months
while taking classes. The schedule shows that the mechanical pad would be constructed first, then
equipment installation such as the generator and breaker panel. Once the equipment is installed, the
underground electrical installation can begin. This would consist of trenching, removing the existing
conduit, vault junction installation, conduit and circuit installation, pole lights and their fixture
installation, and backfill. Lastly, there would be a final inspection, punch list, and final walk.

Overall, I completed a complete pre-construction package ready for students to use to safely install
electricity around the perimeter of the shooting range. The information in this package allows students
to acquire the correct materials without having to conduct research and mobilization can begin
immediately. In all, this benefits officers because they will have the ability to become more proficient
in their training. The enhanced training will improve the officers experience with firearms and
improve their aim, which makes policemen more fit to serve and protect people. In addition, this
project will serve to better the community as people will be more secure in their living environment.
The proposed lighting system will also add to the training possibilities for the officers as they would
be able to use the space for different activities and training.

Takeaways
This experience was very beneficial in understanding that every component in construction has a
crucial role in a project’s success. This was portrayed when generator substitution impacted the
preconstruction and delayed the start date. While this was an obstacle, it emphasized the ability to be
adaptable to unforeseen situations and find solutions in a timely manner to comply with the project
schedule. Another lesson was that constant communication is critical for projects to remain on
schedule. If communication had been more consistent and open, the generator replacement could have
been accounted for earlier in the project and construction could have mobilized. Lastly, it is important
to have a detailed plan of installing equipment that you are unfamiliar with because electrical wires
are dangerous, and it is in everyone’s best interest to delay a project to ensure safety rather than a
possible injury to occur. Although this project incurred challenges that resulted in a change of scope,
it was valuable in understanding how to design an electrical system and all the associated factors. It
was a worthwhile experience that pushed me to go out of my comfort zone by testing my problemsolving skills and adaptability.

